The purpose of this study was to explore the potential relationship between dressing ability and constructzonal praxis performance in a head-inJured population. Thirty 
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T he patient who has sustained a severe head injury, causing diffuse damage, is likely to exhibit severe functional. cognitive, perceptual-motor, and physical impairments. One area of perceptualmotor impairment we commonly encounter is constructional apraxia. The observed prevalence of this impairment, often accompanied by severe functional limitations, points to the possibility of a relationship between constructional ability and leVEl of function. The literature as it applies to I. constructional apraxia exhibited in the patient with severe head trauma, and 2. the relationship of constructional apraxia to functional abilities in these patien ts, is limited. The following is an over- view of the information available on these two subjects.
In 1934, Kleist originated the concept of constructional apraxia and defined it as "activities such as assembling, building and drawing, in which the spatial form of the product proves to be unsuccessful, without there being an apraxia of single movemen ts." (I, pI) When Kleist first described the impairment, he stated the lesion was in the posterior parietal lobe of the left hemisphere. McDougall supported this belief when he stated, "Constructional apraxia is an important and commonly occurring event in cases of parietal disease." (2, p 172) However, in the 1930s, it was further shown that patients with right hemisphere damage also exhibited the impairment (2) . Constructional apraxia, therefore, could occur when either hemisphere has been damaged.
Although it has been established that constructional apraxia is present in patients with right or left hemispheric damage, one has to wonder whether the deficit differs in any way, depending on which hemisphere is damaged. Costa and Vaughn suggest there are differences in the type of impairment depending on which hemisphere is damaged (3) , that is, visual-spatial as opposed to an executive type of disability. 'Warrington, Merle and Kinsbourne (4) support these hemispheric differences. Their study shows that the types of error in drawings made by patients with right hemisphere damage suggest a difficulty in incorporating spatial information into their drawing performance. Patients with left hemisphere damage seemed to experience difficulty in planning the drawing (4). In a study by Ben-Yishay et aI., they observed that differential perfonnance between right and left hemiplegic patients was also shown in a block design task with left hemiplegics demonstrating more constructional deviations (5).
Benton adds another dimension to the comparison of constructional apraxia and location of lesion by showing that the degree of association between the deficit of constructional apraxia and the location of the lesion depends in part on the tasks selected by the tester (I). In the study by Warrington et a!. (4) , no evidence for di fference in severit y o[ disability, depending on the hemisphere, was established. This study, however, used only a series of copying drawings for its test tasks.
Constructional apraxia may be tested in a number of different ways, and the literature includes studies using block arranging, block building, stick arranging, design copy, and free drawing (1-3, 6, 8) . In research with 100 brain-damaged patients, Benton (I) established a differtnce in performance between three-dimensional and graphic tasks. He suggested dividing constructional praxis into at least two different types and that each type be recognized separately in testing and in the analysis of results.
It is apparent from the studies j ustdescribed that some type of constructive disability is often present in the stroke patient. How then does this impairment relate to [unction? Lorenze and Cancro state: "Although research has been carried on in the area o[ disturbances in visual perception of hemiplegic patients, few attempts have been made to relate these disturbances to success or failure in performing the activities of daily living." (6, p 514) For example, dressing apraxia has not been rela ted to constructional apraxia. Stud) ing 41 stroke patients, Lorenze and Cancro established a corre]a tion bet ween the degree of disturbance in visual perception and dressing abilities (6) . Test tasks for constructional praxis included the block design and object assembly subtests of the Wechsler Ad ul tIn telligence Scale (7) . Test tasks [or dressing included upper extremity dressing. grooming. and feeding.
This relationship between constructional apraxia and dressing is supported by Williams (8) . She observed a relationship between the ability of 136 stroke patients to reproduce a series o[ three drawings (house, clock, and flower) and their abIlity to perform upper extremity dressing. However, she qualified this observation by stating that the drawings did not have a meaningful relationship to dressing for the 18 patients in the study who had multiple lesions. Of these 18 patients, 16 showed abnormal drawings. !\'one of the 16 were independent 111 upper extremity dressing, and only one had reached independence on discharge.
Previous studies appear to disagree on the occurrence o[ cons truetiona I apraxia depending on the lesion site. Still other studies disagree on the occurrence of the impairment depending on the method of evaluation employed. Finally, although two studies identify a relationship between constructional apraxia and dressing for the stroke patient (localized lesions), similar studies on the head trauma patient with nonlocalized multiple lesions are unavailable. This scant information evidences two important needs for research and documentation. First, there is a need for a study of constructional praxis that will test and analyze all three areas (graphic, matchstick designs, and block designs). Second, there is a need for comparison of performance in constructional praxis and dressing in patients with nonlocalized lesions.
The purpose o[ this stud y was to determine whether any significant correlation exists between graphic, two-dimensional, and three-dimensional apraxia and difficulty in dressing in the patient who has sustained a severe head injury with nonlocalized, multiple lesmns.
Melhods
Subjects This study involved 37 patients, 12 females and 25 males, admitted to the head injury rehabilitation service of Santa Clara Valley Medical Center. Each patient had sustained severe head injuries (at least 6 hours of coma) and was thought to have rehabilitation potential by the admitting physician. Their ages ranged from 16 to 51 years, with a mean age of 27 and a median age of 23. Their disability score on the Disability Rating Scale (9) at the time of occupational therapy evaluanon ranged from a (normal) to 20 (extremely severe disability), with a mean score of 8.5 and a median score of 7 (moderately severe disability).
Disability Ratmg Scale. The sca Ie
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inel udes the items of the Glasgow Coma Scale (eye opening response; best verbal response; best motor response) (10); level of functioning in terms of degree of dependence on others (11); cognitive awareness with respect to toileting, feeding, and grooming; and level of employability (9) . The maximum score is 30 (death). Disability Rating Scale scores were included in this study to provide information on the range of disability in the population and the relationship between an overall level of functional disability and specific constructional praxIs and dressing problems.
Raters. The eval ua tors consisted of eight occupational therapists. The same therapist rated the constructional praxis and dressing scores for each patient. The therapist rating any given patient on the constructional praxis and dressing skills tests (concurrently with several other types of evaluations) was not aware that a study of the relationship of these factors would be made. Disability ratings were made by nonoccupational therapy staff who were unaware of occupational therapy ratings.
To ensure the reliability of ratings, the evaluators were trained to administer, score, and interpret patien t behavior in a standardized manner. Each thera pist tha t rota ted onto the head injury service was required to observe at least one complete patient evaluation, and to record what he or she thought was the appropriate rating. The results were compared with those of the supervisor and discussed between the supervisor and therapist. When independent ra tings on the same patient were done after therapist training, all inter-rater reliabilities were significant at the .01 level of confidence.
ConstructIOnal Praxis Mfasures. Requires no physical or verbal assistance; able to perform the task within a reasonable amount of time (i.e., 30 minutes for dressing and hygiene). Can use adaptive equipment, but is able to handle the equipment on their own. 
Mild impairment

Unable -Pt Patient unable to perform tasks at all N.T -not tested
Patient was not given test due to, for example, no time, not an appropriate goal (i.e., kitchen skills for nursing home placement).
U.T. -unable to test
Patient unable to take test due to, for example, language barrier, medical and/or orthopedic complications, or any other complications unrelated to Head Injury.
The constructional praxis section performed the tasks and asked the of Hemiplegic Evaluation. devel-patient to follow her example. oped at Massachusetts RehabilitaThe graphic section involved the tion Hospital. was used to assess following sequence of desigm, with graphic. two-dimensional. and maximum time to complete the three-dimensional motor planning task: I. horizontal line (5 sec), 2. skills (12) . For each of the three vertical line (5 sec). 3. cross (5 sec), 4. areas of praxis tested, the patient circle (5 sec), 5. square (10 sec), 6 . was asked to copy the test designs. If triangle (10 sec), 7. diamond 00 problems were noted, the therapist sec), 8. cube (20 sec), 9. house (I Table 1 Correlations among Variables Collected on Patients With Severe Head Injuries , P < .01 min). 10. clock (I min). Clinical rating of the performance incl uded the follovving: scrawlings, overscoring, fractionation, persevera tion. spa tia I neglect, alterations in spatial relations, verticality, and poor planning. Performance was graded as intact: 0; impaired. I; severely impaired: 2; or unable to perform: 3. These performance ratings were also used for two-dimensional and threedimensional praxis tasks For two-dimensional praxis, the patient. (after completing a practice design to ensure comprehension of the task instructions, was then asked to construct matchstick designs within 20 to 30 seconds (see Figure  I ). Clinical ratings of abnormality included verticality. increased number of acute or right angles, wrong end of the matchstick used. and inaccurate number of sticks.
For three-dimensional praxis. the patient constructed block designs (see Figure 2) e patient s performance was rated u. ing a scale established for the stud (see Figure  3) .
Because of confJinin!2,' studies in the earlier Ii tera ture on ~emispheric 
Results
From the eight items relating to dressing activities. a mean dressing score was obtained. Likewise, a constructional praxis mean score was obtained for each of the three types (graphic, two-dimensional, and three-dimensional). Pearson r correlations "vere computed among age, level of disability, mean dressing score, and the tluee mean constructional praxis scores (graphic, two-dimensional, and three-dimensional). The results are shown in Table I . The correIa tions among the three mean constructional praxis scores are highly significant. Age is not significantly related to any of the variables measured, even the level of disability. Mean dressing score IS related to level of disability and all three constructional praxis scores a t the .0 I level of confidence. Level of disability is also significantly related to the three constructional praxis mean scores (p < .01).
CAT scan information was available on 28 of the 37 subjects; 10 had normal scans; 5 showed left hemisphere damage; 6 had right hemisphere damage; and 7, bilatercd damage. Because of the small groups, those with left, right, and bi la tera I da mage were grou ped together and com pared to those wi th normal scans on dressing and the three apraxia measures. Although those with normal scans consistently had lower mean disability scores than those with abnormal scans, no significant differences between groups were found on any of the four measures.
Discussion and Conclusions
Lorenze and Cancro established a correlation between impaired visu-442 July 1981, Volume 35, No.7 al perception and dressing abilities with the stroke patieht (6). Williams established a relationship between drawing and dressing abilities, also with the stroke patient (8) . He expanded on previous documented findings by comparingconstructional praxis and dressing abilities for the head-injured population. The significant correlation between dressing and constructional praxis, no longer bmited to stroke patients, is present also in the patient with a severe head injury with non localized lesions. It is therefore vital for the occupational therapist to include praxis in the disability evaluation. By doing so, the therapist can more accurately perceive possible reasons for dressing dysfunction. Constructional praxis is only one of many perceptual motor impairments affecting dressing ability that may appear as a result of severe head injury. It is hoped that additional research will find other impairments that also bear a correlation with dressing ability.
Unlike Benton (I), we found no significant difference in performance of graphic, two-dimensional, and three-dimensional praxis. Further studies should indicate whether it is necessary to test all three areas of praxis with this patient population. With this type of information, unnecessary and often time-consuming tests can beeliminated from the perceptual evaluation.
It would be of value to discover what impact training would have for dressing and constructional praxis skills. In addition, a recovery trend, or pattern of recovery, comparing dressing and praxis over time, would benefit clinicians. In the future, it is possible that clinicians could pinpoint the exact stage in the patient's recovery where therapeutic intervention would have the most impact.
